Development of a sublingual/oral formulation of ketamine for use in neuropathic pain: Preliminary findings from a three-way randomized, crossover study.
Enterally administered low-dose ketamine is being used increasingly to treat pain states. However, suitable oral or sublingual formulations are not available. The objective of the study was to develop a lozenge formulation of ketamine for use in patients with neuropathic pain, and to investigate its storage stability and bioavailability after oral or sublingual administration. A lozenge containing 25 mg of ketamine was formulated and manufactured in a hospital pharmacy setting. Stability was assessed by high-performance liquid chromatography (HPLC) during storage at 25 degrees C or 2-8 degrees C for up to 14 weeks. Bioavailability after both oral and sublingual administration was evaluated in six patients with chronic neuropathic pain. Ketamine and its metabolite norketamine in plasma were measured by HPLC. The lozenge formulation was chemically stable for at least 14 weeks. Oral and sublingual bioavailabilities [median (interquartile range)] were 24% (17-27%) and 24% (19-49%), respectively. There was substantial metabolism to norketamine for both routes. The mean norketamine/ketamine area under the plasma concentration-time curve from baseline to 8 hours ratios were 5 and 2.1 after oral or sublingual administration, respectively. The ketamine lozenge showed acceptable storage stability. Bioavailability was sufficiently high and reproducible to support its use in routine pain management. There was extensive first-pass conversion to norketamine. Efficacy studies are warranted to evaluate sublingual and oral administration of our new lozenge formulation of ketamine in patients with chronic pain states. Investigation of the role of the metabolite norketamine, which is also an NMDA receptor antagonist, is particularly important because this may contribute significantly to clinical efficacy.